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(54) NOVEL LACTOBACILLUS SP. MT-1077 (KCTC 8903P) AND NOVEL BACTERIOCIN PRODUCED 
THEREFROM 

(57) Abstract: 

PURPOSE: A novel lactobacillus sp. MT-1077 (KCTC 8903P) and a novel bacteriocin produced therefrom 
are provided. The bacteriocin has stability against broad range of pH, heat stability and antifungal activity 
and used as food preservation agent, biological fermentation regulator, and antifungal agent. 

CONSTITUTION: A lactobacillus MT~1077 Is isolated from Kimchi. The method for purifying bacteriocin 
from lactobacillus MT-1077 comprises the steps of: incubating lactobacillus MT-1077 in MRS broth; 
precipitating the lactobacillus MT-1077 fermented culture broth by addition of ammonium hydrogen 
sulfate; passing the protein precipitates through the column packed with carboxymethyl sepharose CL-6B 
and eluting the adsorbed protein with 0.1 M sodium chloride; passing the elutes through the column packed 
with phenyl sepharose CL-4B and eluting the adsorbed protein with 10% ammonium hydrogen sulfate 
solution; and purifying the elutes by HPLC 
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(74)e:H£|o| b^ju^^ 

^^^^ 

(54) >y^f ^ (LACTOBACILLUS SP.)MT-1077 S! a^■^E^ a!^^ ^•■Efla|S^A| 

^"-^l^ dff ^^StJ|-^Bi:^i ^ (Lactobacillus sp.) MT-1077 (KCTC 8903P) tJfl ^^£|| B.|2.>i!o|| 

5^. -fe*^^! 2^011 o|3H Aj:^ u|5j|a|^A|^ ^^^a^^E^>^ ^ MT-1077^^B^ ^»-E|| £| o| gxilg-a, ^ ^^S^F 

:±: ^ MT-1077 5E^ -^,^71 ^>-E||a|S>JS sl,^oh-^ ^^M^^l, ^s^gx-ii &2:«H|o|| ^ti: S"?!^! ^^f, 

E||a|Sd-B ^^\^\ pH ^ ^ '-^E^LH□i oi&l Dl^^oil q|§H fj-^ 7Fx|°^ ^S^^^HI, -ai 

^ ^^s^S^il DISS ^ siiF7h SicK 




£ ie ^s.m pH ^[^M nsHH. 

£ 2t '^2 # # 3^21 ^SFS i-hEhtH ZISH = . 

£ 3e as # # ^ ^=^o| -gs^g uhEM naH = . 

a-S-E S}s.b|-fe!sl^ ^ (Lactobacillus sp.) MT-1077 S! ZIS-^eH -iJ^? e|Ef|£|£do|| Btl ^i°S.M, 

^ ^MjsWfe HElHoi ^"-EUai^Ais ■atfsh^ lJ*|ol|Ai ^E|*h s|-sb|-^ei:±: ^ MT-1077 5^ S! -y; 

^>4^s c|.oj:si. Algol ^1-5,011 Boi°w ¥oi*^ oi-u|£^, t!-^^ ■a1l^s^oi = o| xis-w °i 

■^^oj ti°Di. soii ^^^^ gsoi ao|s^c^^ ^schia^ 7|^o| c^m 

ccl-BW, eJ-^^l- 2.5(!#£!--a$|5H Sl-Il Dl^ 4s sjofS oj-S^ (FDA)oll 2.m 2^^M<^\J1 ^^i^aiF S^il-^oi 

^ ai-E||a|OA|a rtti|x|.#o| g7Wl Ah#o|| CHSI ^2.<^M -i^Ssl 

^^Bj^ (Lactococcus lactis)7|- ^Ahsj.-. a|-E||a|£Ajoi u|a| (nisin)S 19471^ o|sH af-g ^^7|- o|^ 

^Jl, uH-Sofi M\n ^^^o(|Ai 0|D| SBH A^SO| 5|#£|CH SiOQi, Dj^OllAHS 1988a^E^ FD/ 

GRAS (generally recognized as safe) S^'l-sS 2J§sMI £|2ii^K 

cc^a^A^, oi5-i*h 7^5! ^i-Eiiaifids oi#sfoh cj-ot*!- o|-a#oi 3ois^^ ^'§o)|ah ai-as-oii-^ stt§ 



^^:t.^S°SAH n #-#7f c|-i.tstDi y\m Mzaej ^^o)| g-o^si-fe- ^■t^^■s q^^^°s ^^eii 




5 ^'■S^ ^"-ElialSAjw ^^iol-^ ^^Mb^^'H^>:: ^ (Lactobacillus sp.) MT-1077# Zl ^IIH^ *HiK 

6 ^^SB ioi| o\u\bz.^ ^^^D=l, -^^l-^^ol 5140.6 DaO|31, ^^S.u^^B^^ MT-1077^-^eH ^ 

^ 10j| 7|XH£! o|>n|in>4 AH^g ^g^l-^ DNA"! ^£ c^# o}c|-. 

^^^b^^s^:^^ MT-1077 ^^9\ aH^»='5i{cH| ^:?foF^ S-L^&^Sfe ^Se^^l: ^^:^lt!-:N|o||AH ^ 

-^^^1 Ef^^NlAi Ji^ ^xila^oi-^nsHiLi £|7^|-i- s&^l-^ ^^Mtih-feJei>: ^ MT-i077m^Ei afEiiai 

OI^F ^ ^Ml^l -^S^l-a ^cy.^ l!-g|o| a|E:||£|^Aj# ^>4^F^ ^^^bt-^^Hr^ ^ MT-1077-^ S^li 

:^|A|30| sifsj HH^I# ciF^ ^^|oi| ^n^o\ Eh^S ^sH J::^ x\b.\o\\ 9\n <^n^o\ 

^'■Soil ^cHAi,y|E||£|S>M ^ ^i-gol ^31-^ ::^l#-&o|:Dj|Ai W^^SS (the well-diffusion assay; Lv 

W. J. and Glatz, B. A.. Appl. Environ.- Microbiol. , 59, 83-88(1 993))oi| u\e\ ^a|^VcK 

0,6'-0.7X1.1~3.5/zmS| i^^^ Z}^ o^AH , sx|-# ^^^W ojrJl ^#^0| ^^7^9.^ ^2! S 

5&2HOi|Ai a^^^raH 10"C^-?-Ei A2'07)m9.\ a-E a^lOilAi 7ffe3|-SOD:j^ ^1=^50^ 

^ (Lactobacillus sp.) MT-1077^ i^ai-Ei^ sh^^afah^l^oj^^ ^'^^'^<^^±. #Sx^ElBo|| 199^ 

8^ 20n^\^ 7|^^o|-51oct|^ KCTC 8903P-1- -^0^«>o^cK 

^ ^'■^lal ^ MT-1077^^EH ^^Bjlal^^MS Sxi|e|-^ ^«"SE ^^muF^ eH:^:^ MT-1077 ^^^.j uH^'^^oil %■ 

M ##^2L| s*f HSDh^aBHiii Ei-:^|; nam. ^^7| e!':N|ch|ah ^^oI- §#Qiio| ^x\\b.^u\^zi^jl 

-y^l Sxiia-aoil SioiAi, £}sti|--^BH>i ^ MT-1077a| bH^^^-B MRS (De Man. J. C. et al.. J. Appl. BacterioL, 23, 
130-135(1960)) ^*l|u||:^|7h uh^sioh u^, ZL o\^^ uK^^^ol S>45 bHofcg bHxiolo^ <2i|xi|aHx|o|oio|: A^g^^sj 
o^o| H{-E||a|SA! ^^\y\y\^a\y\ \s3\^o\z.\, 

St-^a-Hfe agEF:^|oi|AH^ IS^oVW S^h^Hfe^^ 5tS|-A|^ aSAj^l^ i^iol ul-lf^^l-Ji, 75% □lEi^l §^oi|. 
Hfl^^^ ^011 ^AHSF-^ ^ ^-Ellaj^Aiol Sif aa^W af:il. 75%# ^Jih^l--^ a^oll-c- ^"-EiiaiSA! o|£|o| c|-# t 

^h&-i-oi Il^c|-3^7^| ijs^^i chi-eoick 

o|ol, -^fcol^JElh a.^D|-MZLBHii|# ^AjBl--^ oittH ol^Hl-^ ^'^oiSJU^h o\y\^:^ d|■i^^§^Jl. o|§oj 

3^ Cl-g, :±:=^^^ gs[ H^OhSZL£Hiii# 'yA|S^^ bj., OlttH Ol#Hl^ -a|^ 0\y\^±, ^X|7^ bj-i^^SFJl, 




18 ^^^1 (alkyl chain)* ^a|^h ^:^\y[ 

olSTil ^^Elial^Aie ^xHf 5140.6 Da^l ^'^et g|^S^a:|^ 04 eh ul^^ojl c^^H 1^^ ^ 

S ^^Elial^d^ olS AP1077O|ah S^§^acK 

^OMAi #-yo| x|Alg o|OlAi X[o^^ ^0|cK 

Ko| 4^So|-o^ "cSS M^^3^°jA^ 24A|Z} olujjoil 0.85% ^3 ^al^'Sn^oll lOuH^^ ^^Sh 0.1 mi^ MRS. m-LE 
(Miyao, S. and Ogawa, T., Nippon Shokuhin Kogyo Gakkatshi, 35, 610-617(1988)), PES (Miyao, S. and Ogawa, 1 
Nippon Shokuhin Kogyo Gakkaishi, 35. 610-617(1988)) ^ M-^!! Nl ^^-^^^^ (M-Enterococcus) Jl*i|ufl^l (Miyao, S. 
and Ogawa. T.. Nippon Shokuhin Kogyo Gakkaishi, 35. 61 0-61 7(1 988))o|| JEa-oj-oi SO'COilAH b||oi:*|. c:|.g, :g! 

o\o\, y^x\^^E.-\ oh ^Ah^# MRS llx-i|b[|7:|oj[A-i 30*C^ olcLD "S^m 20% #a|>M|# g^ojj 

^^A|^| * -70°C 'cS§:^10j| M&3h°4Ai Spl ^»-E||£|^A| Ay>4^Af^o| EfAijo|| A|-S^^WDK 

2: ^'■EllBj^Ai Ay>4 S>M-2o| ^ ^^'^^y\ S.^y^ S>4S MRS <^xH|bHx|cH|A-i 30°C^ ^SM^^?}: 

^. ajjotoHg MRS-0.2 0.2%) JI^HI ti||:^|oi| 3/ii S3^^^al::K o|cH, SO^COijAH 18A|^} bHoto|-oi S^ko| 

MRS oi!*l|ti||x|oi|AH b||ofeoh 7:|A|3 4# (^^MUh^EH>^ g^£^|5r|-afE|>i, ACTC 4799; ^^£U|-^BH>: « I £| 9! {d! , KCTC 
3504: m^\2.^^d^ 0||M|D|ai-E|A|, KCTC 3507)S 5X10 

e^SxlO^CFU/m^^ "Smtl MRS (MRS ^ tl^ 0.7%) 5m£ 1^7] :ilx-i|bH^N| ^^t^K 

^^7\ ^THItF* S^S- MRS oHx^lbHxjoiiA-j 30*^0^ 18A|e}§o|- bfjoto^ >y7| b[|°t°ii 200/^-1- ^-^-^al^HQ o|u 

^^1 bHotqijg y[x\ji A^7|s_^ ^^^9.^ ^S^l-d^ Ails^^o^. ^v^m ^ai^l-^ ^ 

c.\UjH ^E^^ ^-^^^71 -^A|oi| loijAH MRS 111*11 bUxjcHj AS SO'C^ 18A|^V^o| 

^ ^Mt}: Mi^^ 5EAf3F51oct|^ 3 gji^- c^# = ioi| ^E|-LH«ch 

[^1] ' - 





^F m 


a 71 (;^) 


0.6-0.7X1 .1 -3.5 







it ^[ 


dim , • 1 







s loiiAi sh£!Sh^ aiSol, ■& l^Soii aisii #a|s d^^fe 2}S°MaH zl 3.y\^ 0.6-0.7x1 .1 ~3.5/mSll. a' 

(2) allies! ^a|o1| io||ah ^a|g MRS :il*l|a||3c|o||AH bH°tme3AH bH°f£! -^^^ on]^ 

20)1 l_|.E^L4|5^c:^. t}^, uHS^Aj §7|s| CowanBf Steel2| ^^^(Cowan, N. R. and Steel. K. J., Manual ot 

identification of medical bacteria, Williams & Wilkins, 2nd eds.(1 984))oil £|5ll oj^olS ^Ojc^ 



[M2] 









my\ 




m^'^s. cc) 


15 




30 




37 




40 




42 




45 


SID- 



%^<U Al^^fe MRS Il*l|bH^|0||AH s|I:H^I# Imm 0|lHo| a7|7h5^S ^etjiljol ^§ S^si-Sc^K 

(3) -a2.|*f2H a^At^i ^A|oi| 10IIAH d^^sj ^aj^^z^ 2A^*^ a2^ c^# 2 3j2-[ ^S^cM 
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ffl2.|tl|2.:±: 
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^ 0| ^^^uF^Biri^ ^ MT-1077 (Lactobacillus sp. MT-1077)^ SSl^m, qjohoj^ o^^Jl^*^7| 

^Sg^^^?^ ^SXh^goil 1998L^ 8S 20mn^ ym^S, KCTC 8903P« ^0:|^V2i'CK 

1: St^S-Sfe SS^-y, MRS ^*1lHH^I M0\\ oHx]\ dHiJ=S- MT-1077 10m£# S^o^ 3< 

cHlAi 20A|^} b(|o|:§^2L. bH°toi!S ^^'-^al (B.SOOxg, 4'C)3^oi aha. ^ MT 

107701 ^tioh^ f^4^#^:7|oi|AH Ag>4£|32 gxpl o|*oj|^ AyA^ol gtf-£]cH §x|7| ^oi| ^ 

0|CH, -^^^1 ^iSol jn^j-^hsjAi 5l6g# S*do| y[^ioi 75%:';|-^l S^I-ai^ * o)-^^^ ^21 4'cc 

ZLBj Ai.71 gQij^ S-y-g-al dO.OOOXg. 20&, AX^)^[Oi ^^mm lOmM ?J-t.M^# (pH 5.0i 

100m£ol| SSHah ^ &^Hr 2,500O|A^^ 7i=^ f-^^l #^ (Spectra-PorAh)o|| gcH 4lca| §^o^ &^^<^ 2mM oh^l 

2: ?>to|^JEl^ a^D|-M.ZLSHii|iOmM ^-i^^nm (pH 5.0)^^ 0|# ^h^A|Dlll Ai|iI^^>^ CL 

(CM-Sepharose CL-6B, Pharmacia BjotechA|-)# xH^ 1.6xi3cm ^'•^ojl A^7| ^^o\ ai^-s- ^g^l-^cK o|o 

S^ol Si^ §^>!^A|5jcK nej -gSZd^S ^f-B||a|^Aj a|^#, S-il^'-s^ 10% S7^^ ioml 

(pH 5.0)011 SuHAi^jDK 

3: a^a^mzlBDII|A^7| 10% S^hS 10mM °Jd-^H# (pH 5.0)^ B'M^} 

SS^^^H-l- o|g fijiy Al|ii|-^>^ CL-4B (Phenyl Sepharose CL-4B, Pharmacia BiotechAOm 1.6x6cm ^''l^oil 

£|#^sso^A^IH1^^ goijoii §3HA|^DK 

4: qx^|3M□^mzLeHIIiA|.7| o.1% ^^l#^5^.So^A^lHt^ S^HM m^M^ C 

18 § = (10x250mm, Wate^sA^)oj| -^71 4-1- o|cH, ^l^^ o«x-]|aMD|-.£ZlBl|ii| (Shimadzu> 

m o|§3|-oi 80% o^A-^|su|H^7;|-x|o| Aj|^ ^£zp.HH^ ^#^|-oiOD:j^ ^i-E-ltal^Ai ^[B[i.w^ soH 

M^^l ZLBl cj-s, -^Sa^E^ ^^E.-i|a|^>M M^m 0.1% Ha|#^5^^oMIH>4 -goijoil SsH>^l^ ^''Si^^ ^' 

9HmB.^n[^O.^ji\ (reverse HPLC: Shimadzu Co., Japan)^ oj-^E^K 

o^|:^^|a.£□|'MZl^i^II|^ ^aj^.^ ^"-Bllaj^dS MALDI-Sif^^^l (Ompact Maldi II . Kratos analytical. Englar 
^ S:iiK -&^^if 5140.6Da2.| ^^oi- ^H|-#^ "-fEj-Wi^K 

^A|oi| 4: ^^^tif-ME-j>^ ^ MT-1077^-^BH gx-jig ^"-Ell a|^A] o| ^^At-7| -yA|oi| 3oi|Ai ^.^7^1 1 S^^^^S.^ ^1-^11 
a 10mM °!^^L-^E5 (pH 6.0)oj| ^FR^j- ^2} 3^1 o|>y jn^^^l-^jAi ^a^a|^i c^g, -^Szd 

a^il^l ^^Ellai^d ^^o^SE^^. o|ol. tf^^E^h dH<y ^v^oil^l ioa||:7h lOmM ^<HL-fH# 

(pH 6.0)oi| ^tmoi M m-g «|E||a|^Aja| pH eiS^, S s4::SHa|oj| §J &3 ^A^^^Si 

3 SJiF^ S 4--7CHI ztz| ^EhLHSE^K th^. ^^Ej|a|S>ilai IF^^ l-SFt^ ^/^goii cc^^^ ^gs^niK 
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^^cH&^£ {%) 
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1 uu 
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1 00 
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1 00 


D. U 
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100 
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100 



40IIAH Sfojfh 4. ai^ol, ^ ^^□|o| u^E||£|£>J^ gifHal pHO|| a*i £>§^# l.^E^t.H2lc^. 





^^[^H^^^S (%) 




^1 (^) 


100 


10 


100 


20 • 


100 


30 


75 


121 


10 


37.5 


20 


12.5 




100 



^^o|. a. ^i-g u|E(|£|^A|^ lOO'CollAi l!■^i7^ ^Til ul-EM^ bh. <go|-g^o| 





^^q] (%) 
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100 
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^.S.&||0|-Xi| III 
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H^EIIoWi tx 
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H^EiloWl XIV 


0 




0 




100 



L^A], H^EIloWl III. IX §J XIVOII ajsH *^51^-fe!o| shS^I :±:^H|Sife o|o|| ^ l 




i 1 *J ~t 

^1 s ^ 




^•^^Uf-^ 2-|:±: 0\% =.E-ilbl|r±: (KCTC 3489} 


HX a- 1 


^•^MOI-^Biii^ -erirEj-g (KCTC 3099) 


■7 L-ftl. 1 
0 a I 


^•^S.tif-'^BI:^! ^ HB||^|-=^i-E|:i: (ATCC 4797) 


0-1 0 1 


2i d|£|C||^^ (KCTC 3504) 


rvJ 0 1 

BX a- 


^•■^yi-^ 1-2.1 El (KCTC 3500) 


0-) 0 1 
=^ 1 


^^'^\^^\:^ -^h^l-^-^MI B-l (KCTC 3503) 


f>J CD 1 

Hi 1 


s^-^bj-^E-j^^ OHM (KCTC 3501) 




^''S.wi-y B-^^ tJF^iy^S-l^ (KCTC 3515) 




a|^yj.^£^>^ ^e^i >v (KCTC 1058) 




si-^b|.-Me^>^. (KCTC 3499) 




^^^x-U^A— -i^l-si-^l-xiioi o|-# -i^l-Bf^i-xiioKKCTC 3510) 




■¥'-S-t:±i-^ ^|-^cs (KCTC 3525) 




^-^h^^L^ (KCTC 3528) 




Dj|{i!E||^0jH:^ 0\% C}1|^IE||^0|Hr^ (KCTC 3505) 


o-l 0 1 


^^^^±L^ ^^^^o\E^±L o\% 3.B^Ia.B.|^ (kctc 3529) 




^^iii:±:^ CHI-yiE-ll^oi^^t o\% Qjr^^Mai-H^ (KCTC 3530) 




^^i:^^^ -U-[-B|-Di|>ilEj| ^0|H:±: (KCTC 3531) 




■^^ixL:±:^ ol-ig (KCTC 3524) 




-f-^Jr.^::^ (KCTC 3526) 


1 


^^hL±L^ (KCTC 3532) 




)^^\^m.9\±L OHM|c|a|E|^ (KCTC 3101) 


] 


rrll 1 ^ 1 a teII til til a / i ✓ /^^r ^ ^ \ 

iil|E|2.^^i^ (KCTC 3507) 


1 — 1 ^ 1 

s# 1 


^E^|■^^5'■^^ (KCTC 3095) 


j 


B-|^E{|a|0|- HiDcMj-OlmxilMIr^ (KCTC 3444) 


^ a" 


±L^\^^^'^±L o\^^^±L 209 (KCTC 1916) 


O^^'gj- 1 


±L^\^^^^\±L 0|"^Bj|-^^ R-209 (KCTC 1928) 


Sis- 1 


^qD^ o^tl|^^-^ IPO 1594 (KCTC 1940) 


Kg 1 


o^|>i^|A|o^ #a^0| BE 1186 (KCTC 1924) 


Sig 1 


^^S-'i^} E|iL|sa|g SL 1102 (KCTC 1926) 


Ha ca 


bl-^B-i:^ A^^^a|:^ (KCTC 1023) 


sig 1 


"l-^&lri: (KCTC 1013) 


1 




^?Wlo| o|-# . 



i£j|E|^^5'Hr^:i OH>A|iz|atE|A|, ^^^\>A\^±l, ?^!E||^M^^>^ 



-^A|Oi| 5: & ^»-E||E|^A|o| ol-a|J!iL>ih K\% ^^^-^-71 -^AlOil 2>^\K\ '^^\^\^'^^\ 0\u\h^J^ <g ^h^^^S ( 

^ (Edman degradation method: Edman, P. and Henschen, A., In Protein Sequence Determination, ed. 
Needleman, S. B., Springer-Verlag, Berlin, Heidelberg. N.Y. 232-279(1 975))cHI ohojin^J- ^^y\ 

(Applied Biosystem Inc.. Foster, USA)^ Zl o^□|i3^-'^E!■^^^E^ zi aH^# ^^oF^od:|^ 3 ^^cK 

ol-g^ Ai<g 1J1^ Ol-olinA]. A^"g-E -^T^^^AA ^^-Ell E| S-ilJ 2.| 0|-o|ind- >MS^I' ^^^l^^l ^^WH^^ 

S ^^EilElSAjOl Al^f £^ ^Ja# ^ ^ ^«Ef. 



o|oi|, ^^-gxhS-E Aj^f ^^E||a|SAJ# AP1077O|a^ gg^FScK 



1077 2^ 10m£-i- m^tl ^.30'CO\\M 20><l^} b||?J=o|-Oi ^••6||a|SdO| ^t^^n ^^2L. bljotoHg ^Aj^ai {8,500X 
20^, 4•C)o^oi ^^E.1|a|5^do| stf£! ^^^oMg ^«cK -g^S. «H^^*I («H^ 100%, 4%, 1%. 2%, V 
2%. Ixioii^j 1.4%)# i^oh aN^S*| 200gOi| c^fefl a^7| a^§qh ioOg# ^y\o[<Si(^[. 

A^7|o|- y^x\m 20°C l|-^:7|o]|Ai ^^:aA|^|3Ai :ax|qHo| °! ^^i,^>:,s ^ ^A^3^^cK 5^ ioj|Ai 

?im ^ 5i^0|, 2:^^tI^^e^:^ MT-1077:S| ^7fo[ a[l^:yx|o| pH7h ^0^^^[^ CH^^Mcf- ^7l| ^ 

£|CH :^«^|o| ^^nf A|nn# x|oiA|^|^ ^o^ u^EfL^^cK 

ftth £ 2 ^ i 30j|Ai a^Ol ^ 3-;^^ qj^^OilAi s^^t^|.^E^>l MT-1077^I uH^^ ^^i 

JxfaH ^ ^»-a| a|6||a|SAio| ^t-s: ^-c- ^§M^xi|^A^o| :i:jLts ^oj^i- ^ o(ohc|._ 



ot^^cHlAH A^A^|•s| ^S^l-a^ol, ^ ^^-^l^ ^•■6||a|2-^« ^^^tt^-^e^^ ^ (Lactobacillus sp.) MT-1077 {KCTC 

8903P)# ini^S-c^K ^^y\ ^ MT-1077^^eH d-ff ^•■E.-|| a| S^j 01 o|o| ^x-\\^^^ 

ofg^ ^ ^ MT-1077 ^i-EHal^AjS Sl^^^h^ ^^s^ES^-il t 

^&^\ ^•■ElialSd^ a^l^l pH §J a L_|-E|-LHDi o^^i nl^^oll iHjeH &s 

AiS^Ji:: 1 
AHgo|^o|:33 
AH^o| E|.ol: o|-o|in>4 

^^S.uh'^B-l^ ^ (Lactobacillus sp.) 
^?J: MT-1077 

(57W^^ &n 

^^E||a|SAj« ^ (Lactobacillus sp.) MT-1077 (KCTC 8903P). 

S^th2 

M"^ loil 7|X||£I ol-olinA^ AHg# i^^^D^I. -g-Xh^tOl 5140.6 DaO|Jl, ^^y\ ^^%^ 1 °| ^^SuF-y EH::ii ^ MT-1077^-?-E-l 
ds|^ Ajfl ^i-E-iiai^Ai 

S^lf3 

^o\\ 7|xHs| o|-D|inz>4 AH^# ^g^h-^ dna. 




( i ) §s^£ah^sl^ MT-1077 3^2| h||?,'21|o|| S^^^ifa&S ^7|-S|-t SISE^^NI; 

(iv) E[?lloi|Ai ^^eh s#oij£| sl|x||as□^sn^H2| th^l. 

S^t.^ io| e^fidh^ai^ ^ (Lactobacillus sp.) MT-1077 SEfe S^t.^ 22| a|E||a|2>JS al^sfe 




